The occurrence of extrahepatic malignancy was studied in 195 unselected patients who satisfied predetermined biochemical, immunological, and histological criteria for the diagnosis of primary biliary cirrhosis. The incidence of breast cancer in women with primary biliary cirrhosis was found to be significantly higher than in an age and sex matched control population from the same well defined geographical area (p<0-0015).
Introduction
Primary biliary cirrhosis is an uncommon form of chronic cholestatic liver disease. It is associated with disturbance of both humoral and cellular immunity and is characterised by the presence of antimitochondrial antibody, which may be detected in the serum of over 95% of patients. It has been suggested that primary biliary cirrhosis may be associated with an increased incidence of extrahepatic malignancy, but evidence for this is based on the investigation of patients attending specialist referral centres. 2 We have studied the occurrence of extrahepatic malignancy in all those patients from the west Case records for 647 of these (90%) were available for inspection, and 532 liver biopsy specimens from 373 patients were obtained for review. Primary biliary cirrhosis was diagnosed in patients who either (a) were positive for antimitochondrial antibody and showed histological evidence of characteristic granulomatous or lymphocytic injury to small and medium bile duct radicles, or (b) had an antimitochondrial antibody titre greater than 50 and serum alkaline phosphatase activity greater than twice normal plus one or a combination of the following histological appearances: paucity of interlobular bile ducts; biliary type piecemeal necrosis; and biliary type cirrhosis.
The number of extrahepatic malignancies in the study population was ascertained from the records of the West of Scotland Cancer Registry. The diagnosis of each tumour was confirmed by re-examination of biopsy or necropsy tissue, or both. Cases for which histological material could not be obtained were excluded. Non-melanoma skin tumours were excluded from analysis because of the uncertainty about their incidence in the general population.
The expected number of tumours was calculated using average annual age specific cancer incidence rates for the west of Scotland3 and the age specific person years of risk of the study population .' The probability of obtaining an observed rate was tested assuming a Poisson distribution. clinical and histological details. The incidence ofcarcinoma of the breast was significantly increased in women with primary biliary cirrhosis-that is, six cases observed compared with 1-59 expected (p<00015). There was no excess of other extrahepatic tumours in patients of either sex.
Results

Discussion
Our observation of an increased incidence of breast cancer in women with primary biliary cirrhosis corroborates the findings of Wolke et al.2 Though close surveillance of hospital patients may result in increased detection of malignancy and produce erroneous evidence of an association with other disease,5 we think it unlikely that this phenomenon would result in the increased detection of breast tumours only.
The biological basis for an association between primary biliary cirrhosis and breast cancer is obscure, but defective immune surveillance, endocrine dysfunction, or deficiency of fat soluble vitamins may be implicated. We suggest that these factors should be examined in further studies of patients with primary biliary cirrhosis and that the frequency of extrahepatic malignancy should be investigated in patients with other forms of chronic liver disease. Plasma testosterone and oestradiol concentrations were significantly lower in renal transplant recipients than normal men, but there were no significant differences in mean gonadotropin concentrations or the number of pulses of luteinising hormone between the two groups. As pulses of luteinising hormoneIntroduction Testicular dysfunction as manifested by decreased libido, potency, and testicular size is well recognised in men with end stage renal disease.' Plasma testosterone concentrations and rates of testosterone production are often low and there is diminished or absent spermatogenesis.2 These changes may be reversed and fertility restored after successful renal transplantation.3
The importance of pulsatile gonadotropin releasing hormone in the physiology of the male reproductive system has been shown by its therapeutic effect in the management of hypogonadotropic hypogonadism.4 Secretion of pulsatile luteinising hormone itself is thought to be important to allow gonadotropin receptors in the testes to be maintained as sustained high concentrations lead to loss of receptors."6 In this study the secretory patterns of luteinising
